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A
ctin fi  laments lie in a wide range 
of orientations in the leading 
edge of a migrating cell, accord-
ing to images from Stefan Koestler, Victor 
Small (Austrian Academy of Sciences, 
Vienna, Austria), and colleagues. What 
looks like disorder might help organize both 
protrusion at the front and retraction behind.
The work casts doubt on the textbook 
view of the network in the very front of a 
migrating cell, known as the lamellipod. In 
this view, the actin fi  laments branch off one 
another at consistent 70° angles. Small’s 
group has been questioning this model for 
years, worried that fi  xation techniques 
might introduce branch-like artifacts by 
causing the fi  laments to collapse.
In the new work, the authors tried to 
avoid these problems by using a stronger 
fi  xative and drying the samples directly in 
a negative stain. Live cells were fi  rst 
viewed using light microscopy to deter-
mine whether lamellipodia were protruding, 
pausing, or retracting. They were then 
immediately fi  xed and examined by EM.
Protruding lamellipodia, the images re-
vealed, contained actin fi  laments that hit 
the plasma membrane 
at a wide range of an-
gles, varying from 15° 
to 90°. During pauses, 
more fi  laments aligned 
more nearly parallel to 
the membrane. Small 
thinks the rearrange-
ment comes naturally 
as the cell front slows 
its forward movement. 
“As cells slow, some 
actin fi  laments stop growing, but others 
are still polymerizing. Those fi  laments 
have to change orientation,” he says, since 
their growing plus ends are tracking along 
the membrane.
The change might create an organization 
of fi   laments that maintains the retracting 
cell edge by lying parallel to it. It might also 
help construct the cytoskeleton just behind 
the lamellipod, in the lamella, where con-
tractile bundles are built from myosin and 
antiparallel actin arrays. In an upcoming 
JCB paper, Small and colleagues show that 
actin bundles from fi  lopodia also contribute 
to contractile bundles in the lamella.
“What we’re saying,” Small explains, “is 
that lamellipodia and fi  lopodia are fi  lament 
factories not only for protrusion but also for 
constructing the cytoskeleton behind. One 
way to get antiparallel fi  laments in the 
lamella is by reorienting those at the front.”
Although Small hopes to change how 
people envision the lamellipodial actin 
array, he knows more work is yet to be done. 
“We haven’t disproven branching yet,” he 
says. “We’ll need 3D imaging to put the 
nail in that coffi  n. But what we’ve seen 
makes the branching model unlikely.”
Koestler, S.A., et al. 2008. Nat. Cell Biol. 
doi:10.1038/ncb1692.
A 
sponge-like receptor sops up excess chemokine to reﬁ  ne the path 
for migrating primordial germ cells, based on ﬁ  ndings from Bijan 
Boldajipour, Harsha Mahabaleshwar, Erez Raz (Center for Mo-
lecular Biology of Inﬂ  ammation, Münster, Germany), and colleagues.
During development, germ cell precursors are drawn by gradi-
ents of the SDF-1 chemokine toward the gonads, where they will form 
the germ line. Zebraﬁ  sh embryos have two SDF-1 receptors, CXCR4b 
and CXCR7, but the new results reveal that only CXCR4b leads the 
germ cells directly. CXCR7 was instead found on surrounding somatic 
cells, where it soaked up SDF-1.
The CXCR7 receptor and its bound SDF-1 ligand were taken into 
cells in endosomes. Rather than activate migratory signaling pathways, 
the receptor simply seemed to bring its ligand to lysosomes, where it 
is probably degraded.
Migrating germ cells avoided regions where CXCR7 sopped 
up SDF-1. The group suspects that the intake by CXCR7 allows 
conversion of the changes in SDF-1 mRNA expression patterns into 
differences in the protein pattern.
“To begin with,” says Raz, “SDF-1 is expressed broadly throughout the embryo,” drawing in the 
widely dispersed precursors. As development proceeds, he says, “SDF-1 expression becomes more 
restricted, and the old info must be quickly erased as cells draw nearer to their destination. If the 
ligand isn’t cleared, it will reach unusually high levels, and the gradient will be disturbed.” Such problems 
were seen in embryos lacking CXCR7, in which germ cells were unable to polarize or migrate. They 
were similarly immobilized when extra SDF-1 was expressed throughout the embryo.
Boldajipour, B., et al. 2008. Cell. 132:463–473.
R
A
Z
/
E
L
S
E
V
I
E
R
S
M
A
L
L
/
M
A
C
M
I
L
L
A
N
Actin ﬁ  laments sit at various angles to the plasma membrane in protru-
sions (left), but more are parallel to the membrane during pauses (right).
Primordial germ cells (in circles) avoid CXCR7 (blue), which 
soaks up SDF-1 guidance cues.
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Variety in leading edge actin